Introduction
Primary dysmenorrhea (PD) is the pain in the pelvis or lower abdomen that begins several hours before or a few hours after the onset of menstrual bleeding. Symptoms usually last 1-3 days. The pain can be accompanied by symptoms such as nausea, vomiting, diarrhea, headache, dizziness, or low back pain. 1 It is a common gynecologic problem and affects mainly adolescents and young adults. Its reported prevalence is between 20% and 95%, and in 10% of patients symptoms interfere with the daily activities negatively. 2, 3 PD is associated with no pelvic pathology, and symptoms are mostly attributed to increased uterine activity and poor uterine blood circulation. 4 Studies demonstrated that there is a prominent fluctuation in both the number and cell types of bone marrow-derived cells during different phases of the cycle in the endometrium. Chemoattractive cytokines, also known as chemokines, modulate the movement of lymphomyeloid cells from the circulation into the tissue. Eosinophils are not normally present in the endometrium and can only be seen in the endometrium, shortly before menstruation and during menstruation. 5, 6 Eotaxin is known as the most selective chemoattractant protein for eosinophils. 7 Hornung et al 8 assessed the localization of eotaxin in cells from normal endometrium and endometriosis and found that eotaxin protein is mainly localized in epithelial cells with only faint staining in the peripheral tissues. They also demonstrated that epithelium of the secretory endometrium demonstrated a more prominent eotaxin accumulation than the proliferative-phase endometrium. A similar distribution of eotaxin was demonstrated in endometriosis, but the levels were higher. In this study, we investigated the level of eotaxin in patients with PD and in healthy volunteers with no symptom of dysmenorrhea.
Methods
The protocol of the present study was approved by the local ethics committee of Fırat University. Written informed consents were obtained from each subject, and parental consent was obtained from participants under 18 years of age. Thirty patients with PD were enrolled from those who were admitted to emergency department of Elazığ Education Research Hospital (Group 1). Control group (Group 2) constituted 30, age-matched healthy volunteers. In patients with PD, the current pelvic pain started 6-12 months from the start of menarche. Pain occurred just before or during menses and lasted 1-3 days. All of them underwent pelvic ultrasonographic examination, and no pelvic pathology was seen in any of them. Neither the patients with PD nor the participants in the control group were married, and they did not have a sexual intercourse history. Subjects from both groups were nonsmokers. Their medical history revealed no abnormality. They did not have any history of allergy and associated diseases. Body mass index (BMI) and age of the participants were noted.
Venous blood sample of 10 mL was collected from each participant. Blood samples were taken in the first 2 days of the menstrual cycle at any period of the day. Participants were not fasting at the time of blood sampling. All the blood samples were centrifuged at 2,500 rpm for 15 minutes within an hour and the separated serum was stored at -80°C until the analysis. Eotaxin levels were analyzed by using a commercial enzyme-linked immunosorbent assay kit (Sunred Human Eotaxin 1 Elisa Kit, Catolog number 201-12-0113, Shanghai Sunred Biological Technology Co., Ltd, Shanghai, People's Republic of China). The results are expressed as picograms per milliliter (pg/mL).
Statistical analysis
Data analysis was performed by using Statistical Package for Social Sciences (SPSS) version 22.0 software (SPSS Inc., Chicago, IL, USA). Data were expressed as mean ± SD.
Student's t-test
was used for statistical analysis. p-value <0.05 was considered statistically significant.
Results
The demographic data and mean eotaxin levels for both groups are summarized in Table 1 . The mean age was 17.1±0.9 in patients with PD, and it was 16.6±0.8 in the control group. Also the mean BMI was 22.0±0.8 in the PD patients, and it was 21.5±0.7 in the controls. There were no statistically significant difference between the groups in terms of age and BMI (p>0.05)
The mean eotaxin level was 440.72±132.17 in healthy controls, and it was 580.8±195.7 in patients with PD. The difference between the groups was statistically significant (p=0.012). Characteristics of the subjects are shown in Table 1 .
Discussion
Although the prevalence of PD is high and is a public health problem associated with substantial economic loss related to school or work absence, the diagnosis is often overlooked. Most of those who suffer from this situation do not receive appropriate and adequate treatment. Despite the proven efficacy profile of pharmacologic agents, 20%-25% of the patients still experience treatment failure. 9 Therefore, we thought that different mechanisms might be also have an effect on the pathophysiology. We have tried to determine the level of eotaxin, an important chemoattractant agent for eosinophils, in patients with PD, based on the knowledge that eosinophils are only detected in endometrium just before and during the menstrual bleeding.
Eotaxin, a 8.3 kDa protein, belongs to the chemokine group of cytokines and acts through the CCR3 receptors on eosinophils. 10, 11 It was first described in allergic airway inflammation in guinea pigs, but elevated eotaxin levels have also been reported in other pathologic conditions ranging from coronary heart disease to schizophrenia. [12] [13] [14] Its wide distribution in many cell types in normal tissues and pathologic states give rise to the thought that it may have other 
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Eotaxin levels in patients with primary dysmenorrhea functions in the body. We herein studied eotaxin levels in patients with PD and in normal healthy participants and found that eotaxin levels were significantly higher in patients with PD. To the best of our knowledge, this is the first study examining the levels of eotaxin in PD. Targowski et al 15 demonstrated that age and sex are important determinants of the serum content of eotaxin in healthy people. In our study, there was no statistically significant difference between the ages of the groups.
Rocha et al 16 studied the levels of some interleukins and eotaxin in patients undergoing surgery for gynecologic complaints and found that eotaxin levels modified by endometriosis may also be altered by other conditions with similar symptoms.
Prostaglandin pathway is known to be important in the pathophysiology of PD. Different factors may play an additive role in the pathogenesis of dysmenorrhea. The effect of vasopressin, NO, and histamine on uterus contraction have also been studied. 17, 18 The uterus has histamine receptors. Jarisch et al 19 found that some women experience a drop in diamine oxidase levels and a consequent severe effect of histamine at the start of menstruation. Eosinophil cationic protein, also known as major basic protein, is a primary constituent of eosinophil granules. It has been demonstrated that major basic protein stimulates histamine release from basophils and mast cells. 20 In clinical practice, the administration of H1 receptor on the first day of menstruation may prevent pain. The relationship between eotaxin and dysmenorrhea may be via histamine.
More studies with increased number of participants are needed to determine the exact role of eotaxin and its mechanism of action in PD.
